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(54) COMMUNICATION SYSTEM AND COMMUNICATION TERMINAL 

(57) Allowing to obtain positional information of a 
second communication terminal device at any position 
by means of a first communication terminal device, with- 
out providing communication terminal devices with a 
large capacity memory means. 

A center 13 comprises a memory means storing a 
plurality of combinations of base station identification 
information group and corresponding positional infor- 
mation thereto. A terminal 11 transmits a telephone 
number S11 of a terminal 12 to the center 13, upon 
positional information acquisition operation (ST111, 
St112). The center 13 transmits a request signal S12 to 
the terminal 12 (ST132) and the terminal 13 transmits 
base station identification information group S13 in 
response (ST121, ST122). The information group S13 
is composed of base station identification information 
concerning control channels whose receive signal 
strength indicate is comprised within a predetermined 
number of higher ranks among base station identifica- 
tion information obtained by sequentially receiving con- 
trol channels of available public base stations. The 
center 13 obtains a positional information S14 of the ter- 
minal 12, using the information signal S13 and memory 
contents of the memory means, and transmits the same 
to the terminal 1 1 (ST1 33, ST1 34). 
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TECHNICAL FIELD 

moon The present invention concerns a communication system and a communication terminal device 

[0001] J h ^ e J™ communication system or the like allowing to obta.n eas.iy pos.t.onal ■nforma- 

(searching side terminal). 



15 PRIOR ART 



ro0021 in recent years, communication terminal devices, for example, PHS (Persona. Handyphone System) are 
Sedudng in thefr size "and weight, allowing to carry them more easily. Usually, the pos, tl on of a cellular phone earner can 

■ wmmiimsm 

capacity memory. 
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information. 

[0010] According to the invention of a seventh aspect, a communication system comprises a first communication 
terminal device of the first aspect, a second communication terminal device of the second aspect, and a service center. 
The service center comprises a third reception means for receiving the second communication terminal device tele- 

5 phone number sent from the first communication terminal device, a third transmission means for sending transmission 
information request signal to the second communication terminal device based on the second communication terminal 
device telephone number received by this third reception means, a fourth reception means for receiving transmission 
information sent from the second communication terminal device, an information processing means for obtaining posi- 
tional information indicating the location of the second communication terminal device based on transmission informa- 

w tion received by this fourth reception means, and a fourth transmission means for sending the positional information 
obtained by this information processing means to the first communication terminal device. 

[0011] When the second communication terminal device telephone number is sent from the first communication 
terminal device to the service center for obtaining positional information, transmission information request signal is sent 
from the service center to the second communication terminal device, and transmission information (base station iden- 

75 tification information group or base station identification information group and receive signal strength indicate data) is 
sent from the second communication terminal device to the service center in response to this request signal. 
[0012] The service center information processing means allows to obtain the positional information indicating the 
location of the second communication terminal device based on transmission information sent from the second com- 
munication terminal device. This positional information is sent to the first communication terminal device. Then, the first 

20 communication terminal device reporting means reports the location indicated by this positional information, namely the 
location of the second communication terminal device. For instance, the location is displayed by character string or 
image on a display section, or location announcing sound is emitted from a sound output section. This allows to obtain 
easily positional information indicating the location of the second communication terminal device at any position by 
means of the first communication terminal device, without providing the first and the second communication terminal 

25 devices with a large capacity memory means. 

[0013] According to the invention of a fourteenth aspect, a communication terminal device comprises a transmis- 
sion means for sending positional information request signal to other communication terminal device, a reception 
means for receiving positional information indicating the location of the other communication terminal device sent by the 
other communication terminal device, and a reporting means for reporting the location indicated by the positional infor- 

30 mation received by this reception means. 

[0014] According to the invention of a fifteenth aspect, a communication terminal device comprises an information 
acquisition means for obtaining transmission information necessary to obtain positional information indicating its own 
location from a service center, a first reception means for receiving positional information request signal sent by the 
other communication terminal device, a first transmission means for sending transmission information obtained by the 

35 information acquisition means to the service center, a second reception means for receiving positional information indi- 
cating its own location sent from the service center, and a second transmission means for sending the positional infor- 
mation received by this second reception means, to the other communication terminal device. 

[001 5] According to the invention of a twentieth aspect, a communication system comprises the first communication 
terminal device of the fourteenth, the second communication terminal device of the fifteenth, and a service center. The 

40 service center comprises a fourth reception means for receiving transmission information sent from the second com- 
munication terminal device, an information processing means for obtaining positional information indicating the location 
of the second communication terminal device based on transmission information received by this fourth reception 
means, and a fourth transmission means for sending the positional information obtained by this information processing 
means to the second communication terminal device. 

45 [0016] When positional information request signal is sent from the first communication terminal device to the to the 
second communication terminal device, transmission information is sent from the second communication terminal 
device to the service center in response to this request signal. The service center information processing means allows 
to obtain the positional information indicating the location of the second communication terminal device based on trans- 
mission information sent from the second communication terminal device. This positional information is sent to the first 

so communication terminal device trough the second communication terminal device. Then the first communication termi- 
nal device reporting means reports the location indicated by this positional information, namely the location of the. sec- 
ond communication terminal device. This allows to obtain easily positional information indicating the location of the 
second communication terminal device at any position by means of the first communication terminal device, without 
providing the first and the second communication terminal devices with a large capacity memory means. 

55 [0017] According to the invention of a twenty-sixth aspect, a communication terminal device comprises a first trans- 
mission means for sending, to other communication terminal device, transmission information request signal necessary 
to obtain positional information indicating the location of the other communication terminal device from a service center, 
a first reception means for receiving transmission information sent from the other communication terminal device, a sec- 
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ond transmission means for sending the transmission information received by this first reception means to the service 
center a second reception means for receiving positional information indicating the location of the o *«^ mu ^ n 
terminal device sent from the service center, and a reporting means for reporting the location indicated by the positional 
information received by this second reception means. 
5 [0018] According to the invention of a twenty-seventh aspect, a communication terminal device comprises an infor- 
mation acquisition means for obtaining transmission information necessary to obtain positional information indica tang 
its own location from a service center, a reception means for receiving positional information request Signal sent from 
the other communication terminal device, and a transmission means for sending the transmission information obtained 
by the information acquisition means to the other communication terminal device. _ mm „ ni 

10 [00191 According to the invention of a thirty-second aspect, a communication system compnses the first con™^ 
cation terminal device of the twenty-sixth aspect, the second communication terminal dev.ce of the twenty-seventh 
aspect and a service center. The service center comprises a fourth reception means for receiving transmission infer- % 
mation" sent from the first communication terminal device, an information processing means for obtaining positional , 
information indicating the location of the second communication terminal device based on transmission informs ion 

,5 received by this fourth reception means, and a fourth transmission means for sending the positiona. information 
obtained by this information processing means to the first communication terminal device. 

r00201 When transmission information (base station identification information group or base station identification 
nformation group and receive signal strength indicate data) request signal is sent from the first communication terminal 
device to the to the second communication terminal device, transmission information is sent from the second commu- 
nication terminal device to the service center through the first communication terminal device in response ^ o Jh.s 
request signal. The service center information processing means allows to obtain the positional information indicating 
the location of the second communication terminal device based on transmission information sent from the second 
communication terminal device. This positional information is sent to the first communion terminal <^.T^«» 
first communication terminal device reporting means reports the locat.on indicated by this posit onal informal orv 
namely the location of the second communication terminal device. This allows to obtain eas y positional informa ,on 
indicating the location of the second communication terminal device at any position by means of the first communication 
terminal device, without providing the first and the second communication terminal devices with a large capacity mem- 

?rX anS According to the invention of a thirty-eighth aspect, a communication terminal device comprises a transmis- 
sion means for sending positional information request signal to other communication terminal device, a reception 
means for receiving positional information indicating the location of the other communication term.nal device sen from 
Se service center, and a reporting means for reporting the location indicated by the positional information received by 

[OO^r^'Acc^ing to the invention of a thirty-ninth aspect, a communication terminal device comprises an informa- 
ion acquisition means for obtaining transmission information necessary to obtain positional information indicating its 
own location from a service center, a reception means for receiving positional information request signal sent by he 
other communication terminal device, and a transmission means for sending transmission information obtained b , the 
information acquisition means and the telephone number of said other communication terminal device to the service 
center 

r 0 0231 According to the invention of a forty-fourth aspect, a communication system comprises the first communica- 
tion terminal device of the thirty-eighth aspect, the second communication terminal device of the th.rty-ninth aspec , and 
a service center. The service center comprises a third reception means for receiving transmission information sent from 
the second communication terminal device and the telephone number of the first communication terminal device an 
information processing means for obtaining positional information indicating the location of the second communication 
terTnal device based on transmission information received by this third reception means, and a third transmission 
means for sending the positional information obtained by this information processing means to the first 
terminal device, using the telephone number of the first communication terminal device received by the third reception 

m024] When positional information request signal is sent from the first communication terminal device to the to the 
second communication terminal device, transmission information (base station identification information group .or base 
station identification information group and receive signal strength indicate data) and the telephone i numbe, ^of the fir t 
communication terminal device are sent from the second communication terminal dev.ce to the service center in 

response ^^^^^n processing means allows t0 obta in the positional information indicating the 
55 ocation of the second communication terminal device based on transmission information sent from the second com- 
munication terminal device. This positional information is sent to the first communication terminal device. Then the first 
communication terminal device reporting means reports the location indicated by this V^f*^^* £ 
location of the second communication terminal device. This allows to obtain easily positional information indicating the 
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location of the second communication terminal device at any position by means of the first communication terminal 
device, without providing the first and the second communication terminal devices with a large capacity memory means. 

BRIEF DESCRIPTION OF DRAWINGS 

5 

[0026] 

Fig. 1 is a block diagram showing an outline composition of a communication system according to a first embodi- 
ment. 

w Fig. 2 is a block diagram showing a composition of a personal handyphone system (PHS) composing the commu- 

nication system. 

Fig. 3 is a drawing showing a composition of a logical control channel (LCCH). 
Fig. 4 is a drawing showing a composition of a BCCH. 
Fig. 5 is a drawing showing a composition of a SCCH. 
15 Fig. 6 is a drawing showing a composition of a PCH. 

Fig. 7 is a drawing showing PCH intermittent reception operation in stand-by state. 

Fig. 8 is a drawing showing a composition of a communication physical slot during communication. 

Fig. 9 is a control sequence diagram for illustrating the operation of the communication system according to the first 

embodiment. 

20 Fig. 10 is a block diagram showing outline composition of a communication system according to a second embod- 

iment. 

Fig. 11 is a control sequence diagram for illustrating the operation of the communication system according to the 
second embodiment. 

Fig. 12 is a block diagram showing outline composition of a communication system according to a third embodi- 
25 ment. 

Fig. 13 is a control sequence diagram for illustrating the operation of the communication system according to the 
third embodiment. 

Fig. 14 is a block diagram showing outline composition of a communication system according to a fourth embodi- 
ment. 

30 Fig. 15 is a control sequence diagram for illustrating the operation of the communication system according to the 

fourth embodiment. 

Fig. 16 illustrates the positional information computation method in the service center. 
PREFERRED EMBODIMENT OF THE INVENTION 

35 

[0027] Now, embodiments of the communication system of the invention will be described referring to drawings. 
[0028] Fig. 1 shows an outline composition of a communication system 10 according to a first embodiment. The 
communication system 10. comprises a terminal 11 (terminal A), a terminal 12 (terminal B) and a service center 13. The 
terminal 11 and the terminal 12 can be connected to the service center 13 respectively via a line (not shown). Fig. 2 

40 shows a composition of a personal handyphone system (PHS) 100 used as terminal 1 1 and 12. 

[0029] The PHS 100, composed of a microcomputer, comprises a control section 101 for controlling the whole sys- 
tem, an antenna 102 for transmission/reception, a radio section 103 for obtaining k/4 shift QPSK (Quadrature Phase 
Shift Keying) signal by down-converting a reception signal of a predetermined frequency captured by this antenna 102 
and, at the same time, for obtaining a transmission signal of a predetermined frequency by up-converting k/4 shift 

45 QPSK signal output from a digital modem section mentioned below, and the digital modem section 104 for obtaining 
reception data by demodulating the k/4 shift QPSK signal output from this radio section 103 and, at the same time, for 
obtaining k/4 QPSK signal by modulating the transmission data output from a TDMA (Time Division Multiple Access) 
processing section mentioned below. 

[0030] Moreover, the PHA 100 comprises the TDMA processing section 105 for selecting data of a predetermined 
50 downward slot from reception data (dime division multiple data of a plurality of slots) output from the digital modem sec- 
tion 104. dividing into control data and compressed sound data and, at the same time, multiplexing compressed sound 
data output from a sound codec section mentioned below and control data output from the control section 101 to a pre- 
determined upward slot. 

[0031] In addition, the PHS 100 comprises the sound codec section 106 for obtaining reception sound signal by 
55 demodulating (including error correction) the compressed sound data output from the TDMA processing section 105 
and, at the same time, obtaining compressed sound data by compression encoding (including addition of error correc- 
tion code) the transmission sound signal, a low frequency amplifier 107 for amplifying the reception sound signal output 
from this sound codec section 106, a speaker 108 as receiver for outputting sound by the output sound signal of this 
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10 



igna code obtained by the DTMF demodulator 109 is supplied to the control section 101 . 
!lToo, a h c .hi ph^ 100 comorises a microphone 1 1 1 as transmitter, a low frequency amplifier 1 12 for ampli- 



75 



20 



m034r e ' Moreover the PHS 100 comprises an operation section 115 allowing the operator to execute various key 

= seek - ~ - — 
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35 



TDMA frame first slot is assigned the logical control channel (LCCH) and LCCH super rrame " 
Zm m "For thl l^seT^Z base station (CS). 5 [m s] TDNA frame is composed of downward (transmission) 4 
to slots and foxing upward (reception) 4 slots. There, slots composing the downward logical corrfrol channel (LCCH) 
exTsts eve y nTDMA rames In other words, the downward intermittent transmission period ,. 5 x n[m«] 

45 is transmitted by the LCCH super frame's leading slot he this BCCH transmission , ai.o 

r-Sn^m™« o„ri.r co^osilio, Motion .,„.„,. in radio ch.nn.l ,n.or™„on „po„,na 
» S . composition o, a BCCH. BCCH * a oownward one-way channo, « ,n.o™ PS o , con.ro, info, 



cell is transferred. 



6 



EP 1 061 756 A1 

[0044] SCCH is composed of preamble pattern (PR), synchronization word (UW), channel type code (CI), transmis- 
sion identification code, reception identification code, data (SCCH) and cyclic error detection signal (CRC). There, in 
SCCH (downward), the transmission identification code (CS-ID) is composed of operator identification code, paging 
area number and additional ID, while the reception identification code is composed of PS calling code (PS-ID). Though 

5 not shown, in SCCH (upward), the aforementioned transmission identification code becomes reception identification 
code, and the aforementioned reception identification becomes transmission identification code. Beside, data (SCCH) 
is composed of octet 1 - octet 5. There, octet Vs lower 7 bits indicates the message type by octet 2 - octet 5. 
[0045] PCH is a point to multipoint downward one-way channel for generally transferring the same information to a 
large area (paging area) of single cell or a plurality of cells. CS informs PS of reception by means of this PCH. As shown 

w in Fig. 3, a plurality of PCHs (PCH1 to PCHn) exist in the LCCH super frame. 

[0046] Fig. 6 shows a composition of a PCH. PCH is composed of preamble pattern (PR), synchronization word 
(UW), channel type code (CI), transmission identification code, data (PCH) and cyclic error detection signal (CRC). The 
transmission identification code is composed of operator identification code, paging area number and additional ID. 
Beside, data (PCH) is composed of octet 1 - octet 8. 

75 [0047] In this case, As PCH defines only a single message, there is no message type indicating area. No calling, 
calling service by PS number of BCD 13 digits or less, calling service by PS number of hexadecimal 7 digits or other 
calling service types are indicated by 5 to 7 bit of the octet 1 . And, octet 1 to 7 indicate the PS number. Moreover, the 
octet 8 designates reception of the reporting channel (BCCH). If a change occurs during intermittent reception men- 
tioned below, PS receives BCCH by this reception designation. 

20 [0048] Here, PS recognizes PCH to receive among a plurality of PCHs (PCH1 to PCHn) by reception group 
number. PS calculates the, by the formula (1), based on PS number and BCCH contents from CS. Here, n PCH is iden- 
tical reception group number and n GROUP is reception group fraction factor. Besides, when two frequencies (2LCCH) 
are used and PCH reception groups are related each other, X = 2 and, otherwise, X = 1 

25 Reception group number = (PS number) MOD (n pcH x n GROUP x X) + 1 (1) 

[0049] As mentioned above, after the location registration, it returns to the reception state of the synchronized con- 
trol channel and remains in stand-by state. During this stand-by state, the PHS (PS) 10 transits to the intermittent recep- 
tion for receiving only PCH corresponding to the calculated reception group number. In this case, as PCH 
30 corresponding to the calculated reception group number exists for every LCCH super frame, conventionally in the 
stand-by state, the intermittent reception is executed for instance every 1.2-sec. 

[0050] Fig. 7 shows PCH intermittent reception operation in stand-by state. Suppose PCH corresponding to own 
reception group number be PCHa. First of all, BCCH is received by continuous reception of control channel. Own recep- 
tion group number is calculated from information in this BCCH, then the reception timing is calculated base on that 
35 reception group number for receiving PCHa. Thereafter, only PCHa is received intermittently with a constant reception 
timing. 

[0051] Now, the operation for executing the communication will be described. In this case, for instance, if the inter- 
locutor's telephone number is composed by key operation of the operation section 1 1 5, or the telephone directory data 
j s retrieved before operating the communication key is operated, then the call processing will be performed. In other 
40 words, control data such as telephone number or the like is delivered from the control section 101 to the TDMA process- 
ing section 105. and sent to the base station through the control channel. This establishes the line connection with the 
interlocutor, allowing the communication. 

[0052] Here, the communication is performed through the communication channel and, during the line connection 
processing, the communication channel communication frequency and slot position data is transmitted as control data 

45 from the base station using the control channel and delivered to the control section 101 by the TDMA processing sec- 
tion 105. The control section 101 controls the radio section 103 base on communication frequency data to make trans- 
mission/reception frequency with the communication channel's communication frequency and, at the same time, sets 
the slot to be selected by the TDMA processing section 105 based on slot position data. Therefore, the communication 
will be performed using the communication channel noticed by the base station. 

so [0053] Fig. 8 shows a composition of a communication physical slot during communication. As for the slot used by 
the base station (CS), a TDMA frame of 5[ms] is composed of downward (transmission) 4 slots and following upward 
(reception) 4 slots. In respective TDMA frame, PS transmits data to CS by upward set slot and makes data of downward 
set slot reception data. 

[0054] On the other hand, when calling data is transmitted as control data from the base station using the control 
55 channel, this calling data is delivered to the control section 101 by the TDMA processing section 105 and the reception 
is detected, the control section 101 controls the calling sound output section 1 18 to emit the calling sound. 
[0055] When this calling operation is going on, if the communication key is operated and there is a response, 
response data is deliver from the control section 101 to the TDMA processing section 105 as control data, and trans- 
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[0059] Now, the operation of the communication system^ shown J ^^•^^tion section 115 of 
ation to search for positional information of the ~^*%*™^ 2 ^ from the terminal 1 1 to the service 
the searching side terminal group request signal S12 to the 

center 13. and th.s service center 13 transmits base station identification information 
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[0065] Upon the acquisition of the base station identification information group S13 in the step ST121. the terminal 

12 transmits this base station identification information group S13 to the service center 13. This base station identifica- 
tion information group S13 is transmitted by, for example, DTMF signal. 

[0066] Upon the reception of the base station identification information group S13, in the step ST133, the service 
5 center 13 obtain the positional information S14 corresponding to that base station identification information group S13. 
in this case, the service center 13 compares the base station identification information group S13 and respective base 
station identification information group (CS-ID group) of the plurality of combinations stored in the aforementioned 
memory means of the service center 13, and obtains positional information composing said combination wherein the 
number of agreement of base station identification information is maximum. This positional information S14, indicating 
w the location of the terminal 12. is sent to the terminal 11 by the service center 13 in the step ST134. This positional infor- 
mation S14 is transmitted by, for example, DTMF signal. 

[0067] Upon the reception of the positional information S14 of the terminal 12, in the step ST113, the terminal 11 
displays the location indicated by that positional information S14 on the display 1 16. This allows the carrier of the ter- 
minal 1 1 to confirm the location of the terminal 1 2 at any position. 

15 [0068] Though, in the control sequence diagram of Fig. 9. the service center 1 3 performs security check in the step 
ST13, it may also be performed after the terminal 12 has received the base station identification information group 
request signal S12 from the service center 13. In this case, terminal devices allowed to transmit positional information 
are previously registered in the terminal 12. and the terminal 12 confirms if the terminal 1 1 is included in the registered 
ones. If the terminal 1 1 is not a terminal allowed to transmit positional information, the following operations will not be 

20 executed, and consequently, the service center 13 does not transmit the positional information S14 of the terminal 12 
to the terminal 11. 

[0069] As mentioned above, in the first embodiment, the service center 1 3 comprises a memory means for storing 
combinations of base station identification information group (CS-ID group)and corresponding positional information 
thereof, and the service center 13 performs the operation to acquire the positional information S14 of the terminal 12, 
25 and transmits that positional information S14 to the terminal 11. This allows the terminal 11 to obtain easily the posi- 
tional information S14 of the terminal 12 at any position, without providing the terminals A and B with a large capacity 
memory means, and the carrier of the terminal 1 1 to confirm the location of the terminal 12. 

[0070] Next, Fig. 10 shows outline composition of a communication system according to a second embodiment. 
This communication system 20 comprises a terminal 21 (terminal A), a terminal 22 (terminal B) and a service center 
30 23. The terminal 21 and the service center 23 can be connected to the terminal 22 via respectively a line not shown in 
the drawing. Also as terminal 21 and terminal 22, the PHS 100 shown in Fig. 2 is used. Besides, as the service center 

1 3 shown in Fig. 1 , the service center 23 comprises a memory means for storing combinations of base station identifi- 
cation information group (CS-ID group) and corresponding positional information thereof, and an information process- 
ing means for comparing the base station identification information group sent from the terminal 22 and respective base 

35 station identification information group of the plurality of combinations stored in the memory means, and obtaining posi- 
tional information composing said combination wherein the number of agreement of base station identification informa- 
tion is maximum. 

[0071] Now, the operation of the communication system 20 shown in Fig. 10 will be described briefly. When an 
operation to search for positional information of the searched side terminal 22 is executed on the operation section 1 1 5 

40 of the searching side terminal 21 , positional information request signal S21 is sent from the terminal 21 to the terminal 
22, and in response to this request signal S21 , the terminal 22 transmits base station identification information group 
S22 to the service center 13. This base station identification information group S22 is composed of base station identi- 
fication information concerning control channels whose receive signal strength indicate is comprised within a predeter- 
mined number of higher ranks among base station identification information obtained by search operation for 

45 sequentially receiving control channels of available public base stations of the terminal 22. The operation to obtain the 
base station identification information group S22 is executed, for instance, periodically, or when the base station identi- 
fication information group request signal S21 is supplied. 

[0072] In addition, the information processing means of the service center 23 compares the base station identifica- 
tion information group S22 sent from the terminal 22 and respective base station identification information group of the 

50 plurality of combinations stored in the memory means, and obtains positional information composing said combination 
wherein the number of agreement of base station identification information is maximum. This positional information 
S23, indicating the location of the terminal 22, is sent to the terminal 21 by the service center 23 via the terminal 22. 
Then the display section 1 1 6 (see Fig. 2) of the terminal 21 displays the location indicated by that positional information 
S23, namely the location of the searched side terminal 22. 

55 [0073] Next, the operation of the communication system 20 shown in Fig. 10 will be described more in detail refer- 
ring to Fig. 1 1 showing the control sequence diagram. When an operation to obtain the terminal 22 position information 
is executed in the step ST211, the terminal 21 sends positional information request signal S21 to the terminal 22 the 
step ST212. This request signal S21 is transmitted by, for example, DTMF signal. 
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rnr.741 Uoon the reception of the positional information request signal S21 , the terminal 22 performs security check 

m *n a,. P^S" „o,V Z I o ««™* posmona, i„fo,ma,.on. .o,,o»in g operations win 

^^^SS^itUn- 22 do= 5 no, tran.mit *e positional in.orma.ion S23 o, the »— 22 



3 control channels whose receive signal strength indicate is comprised * ™ L » his baS e station identification informa- 

™S2?^^^ - * — * . 

for example, DTMF signal. ^h^ininn base station identification information 

search operation in the step ST222. , cm in th<> <stpo ST231 the service 

rr.0771 1 inon the reception of the base station identification information group S22, in the step & i , in 

" '7 ^ ^ZTsXZ^Z means o, tne 

25 ted by, for example, DTMF signal. terminal 22 in the step ST224, the terminal 22 . 

,„0 78 , Upon th. recaption o, tn< , «K»*=nJ J tron S23 „ "^^^ S23 to lhe „, 

firm the location of the terminal 22 at any P 08 ' 1 ™. cepter 23 comprise s a memory means for stor- 

[0079] As mentioned above, ,n the second embodiment, the service ' C0 P rrespon ding positional informa- 

ing combinations of base station identification ,n orma -on group ( ^^^^^Js2Z of the terminal 
tion thereof, and the service center 23 performs the op^onto 22 Jhjs a||ows tne terminal 21 t0 

35 tssss ^ ^ - ^ » a nd 22 



the drawing. Also as terminal 31 and terminal . 2£ e , WS100 ^hown ,„ ^ ops of base stat|on jdentifl . 

13 shown in Fig. 1. the thereof, and an information process- 

minal 31 to the terminal 32. and in response to this request ignal S31 jhe te ™ n * £ ™ identification information 



10 



EP 1 061 756 A1 

tion information group S32 and respective base station identification information group of the plurality of combinations 
stored in the memory means, and obtains positional information composing said combination wherein the number of 
agreement of base station identification information is maximum. This positional information S33, indicating the location 
of the terminal 32, is sent to the terminal 31 . Then the display section 1 1 6 (see Fig. 2) of the terminal 31 displays the 

5 location indicated by that positional information S33, namely the location of the searched side terminal 32. 

[0083] Next, the operation of the communication system 30 shown in Fig. 12 will be described more in detail refer- 
ring to Fig. 13 showing the control sequence diagram. When an operation to obtain the terminal 32 position information 
is executed in the step ST311, the terminal 31 sends the base station identification information group request signal 
S31 to the terminal 32 in" the step ST312. This request signal S31 is transmitted by, for example, DTMF signal. 

w [0084] Upon the reception of the request signal S31 , the terminal 32 performs security check in the step ST321 . In 
other words, terminal devices allowed to transmit positional information are previously registered in the terminal 32, and 
the terminal 32 confirms if the terminal 31 is included in the registered ones. If the terminal 31 is not a terminal allowed 
to transmit positional information, the following operations will not be executed, and consequently, the service center 33 
does not transmit the positional information S33 of the terminal 32 to the terminal 31 . 

15 [0085] If the terminal 31 is a terminal allowed to transmit positional information, in the step ST322, the terminal 32 
executes short tracking and obtains the base station identification information group (CS-ID group) S32. Namely, the 
terminal 32 sequentially receives control channels of available public base stations, and recognizes CS-ID concerning 
control channels whose receive signal strength indicate is comprised within a predetermined number of higher ranks as 
base station identification information group S32. Then, in the step ST323, the terminal 32 transmits that base station 

20 identification information group S32 to the terminal 31. This that base station identification information group S32 is 
transmitted by, for example, DTMF signal. 

[0086] Here, the terminal 32 may execute this search operation for obtaining base station identification information 
group periodically, store base station identification information groups obtained each time in a RAM 120 or the like, and 
obtain the base station identification information group S32 read out of the RAM 120 or the tike without performing 

25 search operation in the step ST322. 

[0087] Upon the reception of the. base station identification information group S32, in the step ST313, the terminal 
31 stores that base station identification information group S32 in the RAM 120 or the tike, and transmits that base sta- 
tion identification information group S32 to the service center 33 in the step ST314. This base station identification infor- 
mation group S32 is transmitted by, for example, DTMF signal. 

30 [0088] Upon the reception of the base station identification information group S32, in the step ST331 . the service 
center 13 obtains the positional information S33 corresponding to that base station identification information group S32. 
In this case, it compares the base station identification information group S32 and respective base station identification 
information group (CS-ID group) of the plurality of combinations stored in the aforementioned memory means of the 
service center 33, and obtains positional information composing said combination wherein the number of agreement of 

35 base station identification information is maximum. This positional information S33, indicating the location of the termi- 
nal. 32, is sent to the terminal 31 by the service center 33 in the step ST332. This positional information S33 is transmit- 
ted by, for example, DTMF signal. 

[0089] Upon the reception of the positional information of the terminal 32, in the step ST315, the terminal 31 dis- 
plays the location indicated by that positional information S33 on the display section 116. This allows the carrier of the 

40 terminal 31 to confirm the location of the terminal. 32 at any position. 

[0090] As mentioned above, in the third embodiment, the service center 33 comprises a memory means for storing 
combinations of base station identification information group (CS-ID group)and corresponding positional information 
thereof, and the service center 33 performs the operation to acquire the positional information S33 of the terminal 32, 
and transmits that positional information S33 to the terminal 31. This allows the terminal 31 to obtain easily the posi- 

45 tional information S33 of the terminal 32 without providing the terminal 31 or the terminal 32 with a large capacity mem- 
ory means, and the carrier of the terminal 31 to confirm the location of the terminal 32. 

[0091] Next, Fig. 14 shows outline composition of a communication system 40 according to a third embodiment. 
This communication system 40 comprises a terminal 41 (terminal A), a terminal 42 (terminal B) and a service center 
43. The terminal 41 and the terminal 42, the terminal 42 and the service center 43, and the service center 43 and the 

50 terminal 41 are connected respectively via a line not shown in the drawing. Also as terminal 41 and terminal 42, the 
PHS 100 shown in Fig. 2 is used. Besides, as the service center 13 shown in Fig. 1, the service center 43 comprises a 
memory means for storing combinations of base station identification information group (CS-ID group) and correspond- 
ing positional information thereof, and an information processing means for comparing the base station identification 
information group sent from the terminal 42 via the terminal 41 and respective base station identification information 

55 group of the plurality of combinations stored in the memory means, and obtaining positional information composing said 
combination wherein the number of agreement of base station identification information is maximum. 
[0092] Now, the operation of the communication system 40 shown in Fig. 14 will be described briefly. When an 
operation to search for positional information of the searched side terminal 42 is executed on the operation section 1 1 5 
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of the searching side terminal 41. base station identification information group request signal S41 is sent from the ter- 
minal 41 to the terminal 42, and in response to this request signal S41 . the terminal 42 transmits the base station iden- 
tification information group S42a and the telephone number S42b of the terminal 41 to the service center 43. This base 
station identification information group S42a is composed of base station identification information concerning control 
5 channels whose receive signal strength indicate is comprised within a predetermined number of higher ranks among 
base station identification information obtained by search operation for sequentially receiving control channels of avail- 
able public base stations of the terminal 42. The operation to obtain the base station identification information group 
S42a is executed, for instance periodically, or when the base station identification information group request signal S41 
is supplied. 

10 [0093] In addition, the information processing means of the service center 43 compares the base station identifica- 
tion information group S42a and respective base station identification information group of the plurality of combinations 
stored in the memory means, and obtains positional information composing said combination wherein the number of 
agreement of base station identification information is maximum. This positional information S43, indicating the location 
of the terminal 42, is sent to the terminal 41 , using the telephone number S42b of the terminal 41 . Then the display sec- 

15 tion 116 (see Fig. 2) of the terminal 41 displays the location indicated by that positional information S43, namely the 
location of the searched_side terminal 42. 

[0094] Next, the operation of the communication system 40 shown in Fig. 14 will be described more in detail refer- 
ring to Fig. 14 showing the control sequence diagram. When an operation to obtain the terminal 42 position information 
is executed in the step ST41 1 , the terminal 41 sends the base station identification information group request signal 

20 S41 to the terminal 42 in the step ST412. This request signal S41 is transmitted by, for example, DTMF signal. 

[0095] Upon the reception of the request signal S41 , the terminal 42 performs security check in the step ST421 . In 
other words, tough not mentioned above, terminal devices allowed to transmit positional information are previously reg- 
istered in the terminal 42, and the terminal 42 confirms if the terminal 41 is included in the registered ones. If the termi- 
nal 41 is not a terminal allowed to transmit positional information, the following operations will not be executed, and 

25 consequently, the service center 43 does not transmit the positional information S43 of the terminal 42 to the terminal 
41. • 

[0096] If the terminal 41 is a terminal allowed to transmit positional information, in the step ST422, the terminal 42 
executes search operation and obtains the base station identification information group (CS-ID group) S42a. Namely, 
the terminal 42 sequentially receives control channels of available public base stations, and recognizes CS-ID concern- 

30 ing control channels whose receive signal strength indicate is comprised within a predetermined number of higher 
ranks as base station identification information group S42a. Then, in the step ST423, the terminal 42 transmits that 
base station identification information group S42a and the telephone number S42b of the terminal 41 to the service 
center 43. These base station identification information group S42a and telephone number S42b of the terminal 41 are 
transmitted by, for example, DTMF signal. The telephone number S42b is used, as mentioned below, to allow the serv- 

35 ice station 43 call the terminal 41 , when the service center transmits the positional information S43 to the terminal 41 . 
[0097] Here, the terminal 42 may execute this search operation for obtaining base station identification information 
group periodically, store base station identification information groups obtained each time in a RAM 120 or the like, and 
obtain the base station identification information group S42a read out of the RAM 120 or the like without performing 
search operation in the step ST422. 

40 [0098] Upon the reception of the base station identification information group S42a, in the step ST431 , the service 
center 14 obtains the positional information S43 corresponding to that base station identification information group 
S42a. In this case, it compares the base station identification information group S42a and respective base station iden- 
tification information group (CS-ID group) of the plurality of combinations stored in the aforementioned memory means 
of the service center 43, and obtains positional information composing said combination wherein the number of agree- 

45 ment of base station identification information is maximum. This positional information S43, indicating the location of 
the terminal 42, is sent to the terminal 41 by the service center 43 in the step ST432. This positional information S43 is 
transmitted by, for example, DTMF signal. 

[0099] Upon the reception of the positional information S43 of the terminal 42, in the step ST413, the terminal 41 
displays the location indicated by that positional information S43 on the display section 116. This allows the carrier of 

so the terminal 41 to confirm the location of the terminal 42 at any position. 

[01 00] As mentioned above, in the fourth embodiment, the service center 43 comprises a memory means for stor- 
ing combinations of base station identification information group (CS-ID group) and corresponding positional informa- 
tion thereof, and the service center 43 performs the operation to acquire the positional information S43 of the terminal 
42, and transmits that positional information S43 to the terminal 41 , This allows the terminal 41 to obtain easily the posi- 

55 tional information S43 of the terminal 42 without providing the terminal 41 and the terminal 42 with a large capacity 
memory means, and the carrier of the terminal 41 to confirm the location of the terminal 42. 

[0101] In the aforementioned embodiments, though service centers 13 - 43 send terminal 12 - 42 positional infor- 
mation as it is to terminals 11-41, character string data may be sent by adding data indicating its accuracy, according 
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to the number of agreement of CS-ID. This allows the terminals 11 - 41 to confirm the accuracy of the location indicated 
by the positional information. Precision indication data may include, for instance, near "proximity of ..." or other 
character string data, when the number of agreement is low. 

[0102] Also, in the aforementioned embodiments, service centers 13-43 compare simply the base station identifi- 
5 cation information group (CS-ID group) sent from the searched side terminals 12-42 and respective base station iden- 
tification information group (CS-ID group) of a plurality of combinations stored in the memory means, and obtains the 
number of agreement in respective one of the plurality of combinations. 

[0103] However, respective base station identification information group (CS-ID group) of a plurality of combina- 
tions stored in the memory means and base station identification information group sent from the terminals 12-42 may 

10 be divided into a plurality of groups based on RSSI, and the base station identification information group sent from the 
terminals 12-42 and respective base station identification information group of the plurality of combinations stored in 
the memory means compared for each group to obtain the number of agreement in respective one of the plurality of 
combinations. In this case, obviously, the terminals 12-42 sends base station identification information group with 
RSSI data to the service centers 13-43. Thus, more accurate positional information ca be obtained , by comparing for 

15 each group and determining the number of agreement. 

[0104] Besides, in the aforementioned embodiments, the base station identification information group (CS-ID 
group) obtained by the searched side terminals 12 - 42 is sent to the service centers 13-43, the service centers 13 - 
43 compare that base station identification information group (CS-ID group) and respective base station identification 
information group (CS-ID group) of a plurality of combinations stored in the memory means, examine the number of CS- 

20 ID agreement in respective one of the plurality of combinations, and obtain positional information composing said com- 
bination wherein the number of agreement of base station identification information is maximum, as positional informa- 
tion indicating the location of the searched side terminal 12 to 42. 

[0105] However, in place of this composition, base station identification information group (CS-ID group) obtained 
by the searched side terminals 12-42 may be sent to the service centers 13-43 with RSSI data of the time when 
25 respective base station identification information composing that base station identification information group is 
obtained, and the service centers 13-43 calculate the positional information indicating the location of the searched side 
terminal 12-42 based on these information. 

[0106] For instance, as shown in Fig. 16, when CS-ID of base stations CSa, CSb and CSc can be obtained by a 
searched side terminal Psa, CS-ID group concerning these base stations CSa, CSb and CSc is sent with the RSSI data 

30 to the service center. The service center recognizes the output level of base stations CSa, CSb and CSc from the CS- 
ID group, and computes the distance Da, Db and Dc between the terminal PSa and the base stations CSa, CSb and 
CSc from the output level and RSSI data. Moreover, the service center knows the location of the base stations CSa, 
CSb and CSc from CS-ID group, and computes the positional information indicating the location of the searched side 
terminal Psa, using this location and the aforementioned distance Da, Db and Dc. 

35 [0107] In addition, when base station identification information group is sent to the service center with RSSI data 
as mentioned above, to compute the positional information indicating the location of the searched side terminal, further, 
the service center may be informed of data to know the radio reception performance of the searched side terminal. This 
allows the service center to compute more accurate information by knowing the radio reception performance of the 
searched side terminal. 

40 [0108] Besides, in the aforementioned embodiments, positional information obtain by the service centers 13-43 is 
sent to the searching side terminal 11 - 41 , and the location of the searched side terminal 12 - 42 is indicated on the 
display section of this terminal 11 - 41 by means of, for instance, characters; however, the service center may well send 
positional data to the searching side terminal with data type designated by that terminal. For example, data types 
include character data, sound data, image data, longitude/latitude data, or the like. For instance, when the searched 

45 side terminal is a PHS as in the aforementioned embodiment, the positional information is sent by character data, 
sound data, or the like. And, when the searched side terminal is a facsimile machine, the positional information is sent 
by facsimile signal (image data). Further, when the searched side terminal is a personal computer, navigation system, 
the positional information is sent by image data (JPEG data or the like), longitude/latitude data, or the like. 
[0109] Besides, in the aforementioned embodiments, it has been described that information is transmitted between 

so searching side terminal 11 - 41 , searched side terminal 12-42 and service center 13 - 43 by, for instance, DTMF signal, 
it may also be transmitted by disposing that information in the call setting message's subaddress area, or using PHS 
standard data communication (PIAFS). 

[0110] Though, in the aforementioned embodiments, it has been described that the communication terminal device 
is a PHS, it is evident obvious that the present invention applies similarly to the case where the communication terminal 
55 device is a communication device other than PHS. 

[0111] According to the present invention, base station identification information group or base station identification 
information group and receive signal strength indicate data obtained by a second communication terminal device 
(searched side terminal) are sent to a service center, the second communication terminal device positional information 
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ic nh^inoH hv this service center and this positional information is sent the first communication terminal device (search- 
n Q s d terS " e efo e ositiona. information indicating the location of the second communication termina .device 
ingside terminal)^ I ne e p communication terminal device, without prov,d,ng the first 

1^:^:::^^^^s with a large capacity memory means, a.lowing to avoid a considerate 
5 cost increase of the communication terminal device. 

INDUSTRIAL APPLICATION 

[0112] As mentioned hereinabove, the communication terminal device according to the present invention is prefer- 
10 ably applied to PHS, cellular phone or similar communication terminal devices. 



Claims 

.1. A communication terminal device, comprising: 

a transmission means for sending said telephone number of other communication terminal device whose posi- 

tional information is to be obtained to a service center; ^„* A 

r,.cX ™»- <°< "° siiranai wo,ma,i °" « said ° ,her ■=° m ™"'» iion i « m " nai de,,ce mnsm, "* d 

^"^T,:^ said iooa.ion indited b, said positional M ™c.iv,d by ,nis r.cap.ion 

means. 

2. A communication terminal device, comprising: 

an information acquisition means for acquiring transmission information necessary to obtain positional infer- 
motion indicatina its own location from a service center; 

a^pte* m«r» for receiving request signal of transmission information sent by said ^vice center a nd 
a transmission means for sending to said service center said transmission informat.on obtained by said infor- 
mation means, when this reception means receives said request signal of transmiss.on informat.on. 



25 
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The communication terminal device of claim 2, wherein: 

said transmission information is base station identification information group composed of base station identi- 
cation nfrmatio concerning control channels whose receive signal strength indicate ,s compnsed w, ,n a 
predete^ed number of higher ranks among base station identification information obtamed by aequ.nt.ally 
receiving control channels of available public base stations. 

4. The communication terminal device of claim 2, wherein: 

said transmission information is base station identification information group composed of base station identi- 
cali n nTmatio concerning control channels whose receive signal strength indicate ,s comprised w, n a. 
e te mLd number of higher ranks among base station identification ^mat-on obtaine V ^uenUa J 
receivinc control channels of available public base stations, and rece.ve s.gnal strength indicate data of said 
["e when respite base station identification information composing this base station .dent.fication .nforma- 
45 tion group is obtained. 

5. The communication terminal device of claim 2, wherein: 

said operation to obtain transmission information is executed periodically by said information acquisition 
50 means. 

6. The communication terminal device of claim 2. wherein: 

said operation to obtain transmission information is executed by said information acquisition means, when said 
55 reception means receives said request signal of transmission information. 

7. A communication system, comprising: 
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a first communication terminal device, a second communication terminal device, and a service center, wherein: 
said first communication terminal device comprises: 

a first transmission means for sending said telephone number of said second communication terminal device 
to said service center; 

5 a first reception means for receiving positional information of said second communication terminal device 

transmitted by said service center; and 

a reporting means for reporting said location indicated by said positional information received by said first 
reception means, said second communication terminal device comprises: 

an information acquisition means for acquiring transmission information necessary to obtain positional infor- 
w mation indicating its own location from said service center; 

a second reception means for receiving request signal of transmission information sent by said service center; 

a second transmission means for sending transmission information obtained by said information acquisition 

means to said service center, when said second reception means receives said request signal of transmission 

information, and 
15 said service center, comprises: 

a third reception means for receiving said second communication terminal device telephone number sent from 

said first communication terminal device; 

a third transmission means for sending transmission information request signal to said second communication 
terminal device based on said second communication terminal device telephone number received by said third 
20 reception means; 

a fourth reception means for receiving transmission information sent from said second communication terminal 
device; 

an information processing means for obtaining positional information indicating said location of said second 
communication terminal device based on transmission information received by this fourth reception means; 
25 and 

a fourth transmission means for sending said positional information obtained by said information processing 
means to said first communication terminal device. 



8. The communication system of claim 7, wherein: 

30 

said transmission information obtained by the information acquisition means of said second communication 
terminal device is a base station identification information group composed of base station identification infor- 
mation concerning control channels whose receive signal strength indicate is comprised within a predeter- 
mined number of higher ranks among base station identification information obtained by sequentially receiving 
35 control channels of available public base stations; 

said service center comprises a memory means storing a plurality of combinations of base station identification 
information group and corresponding positional information thereof; and 

said information processing means of said service center compares the base station identification information 
group as transmission information received by said fourth reception means and respective base station identi- 
40 fication information group of the plurality of combinations stored in said memory means, and obtains, as posi- 

tional information indicating the location of said second communication terminal device, said positional 
information composing said combination wherein the number of agreement of base station identification infor- 
mation is maximum. 



45 9. The communication system of claim 7, wherein: 

said transmission information obtained by the information acquisition means of said second communication 
terminal device is a base station identification information group composed of base station identification infor- 
mation concerning control channels whose receive signal strength indicate is comprised within a predeter- 
50 mined number of higher ranks among base station identification information obtained by sequentially receiving 

control channels of available public base stations, and receive signal strength indicate data of said time when 
respective base station identification information composing this base station identification information group 
is obtained; 

said service center comprises a memory means storing a plurality of combinations of base station identification 
55 information group and corresponding positional information thereof; and 

said information processing means of said service center divides respective base station identification informa- 
tion group of the plurality of combinations stored in said memory means and base station identification infor- 
mation group received by said fourth reception means as said positional information into a plurality of groups 
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based on said receive signal strength indicating data, compares the base station identification .nformation 
group rece'd by Z 2 fourth recepSon means and respective base station identification information group of 
fhTp^of combinations stored in said memory means for each group, and obta-ns sa,d posUio ah forma 
ion composing said combination where the number of agreement of base statior V den,,fiCat, °; t ^ 
'roup Ts m Sum as positional information indicating the location of said second commun.cat.on terminal 



group is 
device. 
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10. The communication system of claim 7. wherein: 

said transmission information obtained by the information acquisition means of said second ^ mmunicat ^ n 
"mi a T Si a base station identification information group composed of base station ^entification »- 
^n concerning control channels whose receive signal strength indicate is "^"^ 
mined number of higher ranks among base station identification .nformat.on obta.ned by sequentially receiving 

" gC "c.Li as said .remission information by said four* reception means ,„d said c.ce„. signal 

20 strength indicating data. 

11. The communication system of claim 7, wherein: 

said service center further comprises a terminal confirmation means for confirming if sa.d first communication 
tormin^l device is a terminal device allowed to transmit positional information; and 

? sZ tLS conation means confirms that said first communication terminal dev. no a « 
allowed to transmit positional information, said fourth transm.ssion means does not transmit sa,d pos.tionai 
information to said first communication terminal device. 

30 12. The communication system of claim 7. wherein: 

said second communication terminal device further comprises a terminal confirmation means for confirming if 
said first communTcation terminal device is a terminal device allowed to transmit positional informs ,on .and 
ffaid ^re confirmation means confirms that said first communication terminal device is not a te mina 
anowed tc transmit positional information, said second transmission means does not transmit said positional 
information to said service center. 



13. The communication system of claim 8 or 9, wherein 

40 

ment. 

14. A communication terminal device, comprising 



said fourth transmission means of said service center transmits said positional information to said first commu- 
^t^Z,e by adding accuracy data of that positional data, according to said number of agree- 
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a transmission means for sending positional information request signal to other communication terminal 

aTeSption means for receiving positional information indicating the location of said other communication ter- 
minal device sent bv said other communication terminal device; and 

a ^ rneans reporting the location indicated by the positional information received by sa.d reception 

means. 

1 5. A communication terminal device, comprising: 

an information acquisition means for obtaining transmission information necessary to obtain positional info,- 

minal device; 
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a first transmission means for sending said transmission information obtained by said information acquisition 
means to said service center when said first reception means receives said positional information request sig- 
nal; 

a second reception means for receiving positional information indicating its own location sent from said service 
5 center; and 

a second transmission means for sending said positional information received by said second reception means 
to said other communication terminal device. 

16. The communication system of claim 15, wherein; 

10 

said transmission information is base station identification information group composed of base station identi- 
fication information concerning control channels whose receive signal strength indicate is comprised within a 
predetermined number of higher ranks among base station identification information obtained by sequentially 
receiving control channels of available public base stations. 

15 

17. The communication terminal device of claim 15, wherein: 

said transmission information is base station identification information group composed of base station identi- 
fication information concerning control channels whose receive signal strength indicate is comprised within a 
20 predetermined number of higher ranks among base station identification information obtained by sequentially 

receiving control channels of available public base stations, and receive signal strength indicate data of said 
time when respective base station identification information composing this base station identification informa- 
tion group is obtained. 

25 18. The communication terminal device of claim 15. wherein: 

said operation to obtain transmission information is executed periodically by said information acquisition 
means. 

30 19. The communication terminal device of claim 15, wherein: 

said operation to obtain transmission information is executed, when said reception means receives said 
request signal of transmission information. 

35 20. A communication system, comprising: 

a first communication terminal device, a second communication terminal device, and a service center, wherein: 
said first communication terminal device comprises: 

a first transmission means for sending positional information request signal to said second communication ter- 
40 minal device; 

a first reception means for receiving positional information of said second communication terminal device 
transmitted by said second communication terminal device; and 

a reporting means for reporting the location indicated by said positional information received by said first recep- 
tion means, 

45 said second communication terminal device comprises: 

an information acquisition means for acquiring transmission information necessary to obtain positional infor- 
mation indicating its own location from the service center; 

a second reception means for receiving said positional information request signal sent from said first commu- 
nication terminal device; 

50 a second transmission means for sending transmission' information obtained by said information acquisition 

means to said service center, when said second reception means receives said request signal of transmission 
information; 

a third reception means for receiving positional information indicating its own location sent from said service 
center; and 

55 a third transmission means for sending said positional information received by said third reception means to 

said first communication terminal device; and 
said service center, comprises: 

a fourth reception means for receiving said transmission information sent from said second communication ter- 
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processing means for obtaining positiona. information indicating ^^"^^ 
communication terminal device based on said transmission infbrmabon received by sa.d fourth reception 

a fourth^nsmission means for sending the positiona, information obtained by said information processing 

means to said second communication terminal device. 

>1 The communication system of claim 20, wherein: 

information composing said combination wherein the number of agreement of base stat.on identification 

mation is maximum. 

22. The communication system of claim 20, wherein: 

said transmission information obtained by the information acquisition means of sai ^ 
terminal device is a base station identification information group composed of base stat.on ^entitica^n m or 

restive base station identification information composing this base station identification information group 
sa^dle'ce center comprises a memory means storing a plurality of combinations of base station identification 

c oup rece led by slid fourth recepL means and respective base station identification information group of 

group is maximum as positional information indicating the location of said second communication term.na. 

device. 

23 The communication system of claim 20, wherein: 
strength indicating data. 
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24. The communication system of claim 20, wherein: 

said second communication terminal device further comprises a terminal confirmation means for confirming if 
said first communication terminal device is a terminal device allowed to transmit positional information; and 
if said terminal confirmation means confirms that said first communication terminal device is not a terminal 
allowed to transmit positional information, said third transmission means does not transmit said positional infor- 
mation to said service center. 

25. The communication system of claim 21 or 22, wherein: 



10 



said fourth transmission means of said service center transmits said positional information to said second com- 
munication terminal device by adding accuracy data of that positional data, according to said number of agree- 
ment; and 

said third transmission means of said second communication terminal device transmits said positional informa- 
15 tion to said first communication terminal device by adding accuracy data of that positional data, when accuracy 

data of that positional data is added to the positional information received by said third reception means. 

26. A communication terminal device, comprising: 

20 a first transmission means for sending, to other communication terminal device, transmission information 

request signal necessary to obtain positional information indicating the location of said other communication 
terminal device from a service center; 

a first reception means for receiving said transmission information sent from said other communication termi- 
nal device; 

25 a second transmission means for sending said transmission information received by said first reception means 

to said service center; 

a second reception means for receiving positional information indicating the location of said other communica- 
tion terminal device sent from said service center; and 

a reporting means for reporting the location indicated by said positional information received by said second 
30 reception means. 

27. A communication terminal device, comprising: 

an information acquisition means for obtaining transmission information necessary to obtain positional infor- 
35 mation indicating its own location from a service center; 

a reception means for receiving positional information request signal sent from said other communication ter- 
minal device; and 

a transmission means for sending said transmission information obtained by said information acquisition 
means to said other communication terminal device. 

40 

28. The communication system of claim 27, wherein: 

said transmission information is base station identification information group composed of base station identi- 
fication information concerning control channels whose receive signal strength indicate is comprised within a 

45 predetermined number of higher ranks among base station identification information obtained by sequentially 

receiving control channels of available public base stations. 

29. The communication terminal device of claim 27, wherein: 

so said transmission information is base station identification information group composed of base station identi- 

fication information concerning control channels whose receive signal strength indicate is comprised within a 
predetermined number of higher ranks among base station identification information obtained by sequentially 
receiving control channels of available public base stations, and receive signal strength indicate data of said 
time when respective base station identification information composing this base station identification informa- 

55 tion group is obtained. 

30. The communication terminal device of claim 27, wherein: 
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said operation to obtain transmission information is executed periodically by said information acquisition 

means. 

31. The communication terminal device of claim 27, wherein: 

said operation to obtain transmission information is executed by said information acquisition means, when said 
reception means receives said request signal of transmission information. 

32. A communication system, comprising: 

a first communication terminal device, a second communication terminal device, and a service center, wherein: 
said first communication terminal device comprises: „ K , ain inn rwii 

a first transmission means for sending transmission information request s,gnal necessary for obtaining posi- 
tional SZon indicating the location of the second communication terminal device to sa,d second commu- 

a^^nma^ior receiving said transmission information transmitted by said second communication 

L e selond d trInsmiss l on means for sending said transmission information received by said first reception means 

^^pSntaan. for receiving the positional information indicating the location of the second commu- 

nication terminal device sent from the service center; and 

a reporting means for reporting the location indicated by said positional information received by sa,d second 
reception means, 

said second communication terminal device comprises: 

an information acquisition means for acquiring transmission information; 

I third ration means for receiving the positional information request signal sent from said first commun.ca- 

alSZJm^on means for sending said transmission information obtained by said information acquisition 
means * J sa^ "^communication terminal device, when said third reception means receives sa,d request s,g- 

nal of transmission information; and 

^uTii~^^i"» transmission information sent from said first communication termina, 

^information processing means for obtaining positional information indicating the location of said second 
communication termina. device based on transmission information received by said fourth reception means, 

afourth transmission means for sending said positional information obtained by said information processing 
means to said first communication terminal device. 

33. The communication system of claim 32, wherein: 

said transmission information obtained by the information acquisition means of said second communication 
e mina dT c "i a base station identification information group composed of base station •dentificat.on in o- 
ma^on concerning control channels whose receive signal strength indicate ,s compnsed within a predeter- 
mfned number of higher ranks among base station identification information obtained by sequent.ally receiving 
r-nntrni rhannpls of available public base stations; . 
said slrvice center comprises a memory means wherein a plurality of combinations of base station .dent.fica- 
tion information qroup and corresponding positional information thereof; and 

a id infor^a ion processing means of said service center compares the base station id.nbficat.on informal ion 
g ^ui s transmission information received by said fourth reception means and -spective base s a. on den 
fication information group of the plurality of combinations stored in sa.d memory means, and obtains, as posi 

ionaM forma'on indicating the location of said second communication terminal device, said posi tonal 
Information composing said combination wherein the number of agreement of base station ident.fication mfor- 
mation is maximum. 



34. The communication system of claim 32. wherein: 

said transmission information obtained by the information acquisition means of said second communication 
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terminal device is a base station identification information group composed of base station identification infor- 
mation concerning control channels whose receive signal strength indicate is comprised within a predeter- 
mined. number of higher ranks among base station identification information obtained by sequentially receiving 
control channels of available public base stations, and receive signal strength indicate data of said time when 
5 respective base station identification information composing this base station identification information group 

is obtained; 

said service center comprises a memory means storing a plurality of combinations of base station identification 
information group and corresponding positional information thereof; and 

said information processing means of said service center divides respective base station identification informa- 
10 tion group of the plurality of combinations stored in said memory means and base station identification infor- 

mation group received by said fourth reception means as said positional information into a plurality of groups 
based on said receive signal strength indicating data, compares the base station identification information 
group received by said fourth reception means and respective base station identification information group of 
the plurality of combinations stored in said memory means for each group, and obtains said positional informa- 
15 tion composing said combination where the number of agreement of base station identification information 

group is maximum as positional information indicating the location of said second communication terminal 
device. 

35. The communication system of claim 32, wherein: 

20 

said transmission information obtained by the information acquisition means of said second communication 
terminal device is a base station identification information group composed of base station identification infor- 
mation concerning control channels whose receive signal strength indicate is comprised within a predeter- 
mined number of higher ranks among base station identification information obtained by sequentially receiving 
25 control channels of available public base stations, and receive signal strength indicate data of said time when 

respective base station identification information composing this base station identification information group 
is obtained; 

said information processing means of said service center obtains by operations the positional information indi- 
cating the location of said second communication terminal device using the base station identification informa- 
3 o tion group received as said transmission information by said fourth reception means and said receive signal 

strength indicating data. 

36. The communication system of claim 32, wherein: 

35 said'second communication terminal device further comprises a terminal confirmation means for confirming if 

said first communication terminal device is a terminal device allowed to transmit positional information; and 
if said terminal confirmation means confirms that said first communication terminal device is not a terminal 
allowed to transmit positional information, said third transmission means does not transmit said positional infor- 
mation to said service center. 

40 

37. The communication system of claim 33 or 34. wherein: 

said fourth transmission means of said service center transmits said positional information to said second com- 
munication terminal device by adding accuracy data of that positional data, according to said number of agree- 
45 ment. 

38. A communication terminal device, comprising: 

a transmission means for sending positional information request signal to other communication terminal 
so device; 

a reception means for receiving positional information indicating the location of said other communication ter- 
minal device sent from said service center; and 

a reporting means for reporting the location indicated by said positional information received by said reception 
means. 

55 

39. A communication terminal device, comprising; 

an information acquisition means for obtaining transmission information necessary to obtain positional infor- 
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"'rat^ss'n means for sending transmission information obtained by said ..formation . acquisition means 
Ind ITS^one number of said other communication terminal dev.ce to sa,d serv.ce center. 

40. The communication system of claim 39. wherein: 

said Mission in.o„na„on is base s.aiion id.n,*c„ion ^ *3Se * cXSwWn'a 

receiving control channels of available public base stations. 

41. The communication terminal device of claim 39, wherein: 

said .ration in,o, m a,ion is base s.aiion idenfificafion * c^lS^a 

tion group is obtained. 

42. The communication terminal device of claim 39. wherein: 

said operation to obtain transmiss,on information is executed periodically by said information acquisition 
means. 

43. The communication terminal device of claim 39, wherein: 

said operation to obtain transmission information is executed by said information acquisition means, when said 
reception means receives said request signal of transmission information. 

44. A communication system, comprising: 
a first communication terminal device, a second communication terminal device, and a service center, wherein: 

-est -*»' * - — ter - 

^ttSon means for receiving positional information of said second communication terminal device 



35 



tion means, 

nication terminal device; and , rm n obtained bv said information acquisi- 

Second recepfion means receives ,aid reoues. signal of .ransn,ss,on ,nfo, m a.,on. 

L.I d,»ica and fhe fl.phon. number of said firs, loca.ion of said second 



communication terminal device based 
means; and 
a 

means 
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minal device received by said third reception means. 

45. The communication system of claim 44, wherein: 

5 said transmission information obtained by the information acquisition means of said second communication 

terminal device is a base station identification information group composed of base station identification infor- 
mation concerning control channels whose receive signal strength indicate is comprised within a predeter- 
mined number of higher ranks among base station identification information obtained by sequentially receiving 
control channels of available public base stations; 

w said service center comprises a memory means storing a plurality of combinations of base station identification 

information group and corresponding positional information thereof; and 

said information processing means of said service center compares the base station identification information 
group as transmission information received by said third reception means and respective base station identifi- 
cation information group of the plurality of combinations stored in said memory means, and obtains, as posi- 
15 tional information indicating the location of said second communication terminal device, said positional 

information composing said combination wherein the number of agreement of base station identification infor- 
mation is maximum. 

46. The communication system of claim 44, wherein: 

20 

said transmission information obtained by the information acquisition means of said second communication 
terminal device is a base station identification information group composed of base station identification infor- 
mation concerning control channels whose receive signal strength indicate is comprised within a predeter- 
mined number of higher ranks among base station identification information obtained by sequentially receiving 
25 control channels of available public base stations, and receive signal strength indicate data of said time when 

respective base station identification information composing this base station identification information group 
is obtained; 

said service center comprises a memory means storing a plurality of combinations of base station identification 
information group and corresponding positional information thereof; and 

30 said information processing means of said service center divides respective base station identification informa- 

tion group of the plurality of combinations stored in said memory means and base station identification infor- 
mation group received by said third reception means as said positional information into a plurality of groups 
based on said receive signal strength indicating data, compares the base station identification information 
group received by said third reception means and respective base station identification information group of the 

35 plurality of combinations stored in said memory means for each group, and obtains said positional information 

composing said combination where the number of agreement of base station identification information group 
is maximum as positional information indicating the location of said second communication terminal device. 

47. The communication system of claim 44, wherein: 

40 

said transmission information obtained by the information acquisition means of said second communication 
terminal device is a base station identification information group composed of base station identification infor- 
mation concerning control channels whose receive signal strength indicate is comprised within a predeter- 
mined number of higher ranks among base station identification information obtained by sequentially receiving 
45 control channels of available public base stations, and receive signal strength indicate data of said time when 

respective base station identification information composing this base station identification information group 
is obtained; 

said information processing means of said service center obtains by operations the positional information indi- 
cating the location of said second communication terminal device using the base station identification informa- 
so tion group received as said transmission information by said third reception means and said receive signal 

strength indicating data. 

48. The communication system of claim 44, wherein: 

55 said second communication terminal device further comprises a terminal confirmation means for confirming if 

said first communication terminal device is a terminal device allowed to transmit positional information; and 
if said terminal confirmation means confirms that said first communication terminal device is not a terminal 
allowed to transmit positional information, said second transmission means does not transmit said positional 
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information and the telephone number of said first communication terminal device to said service center. 

The communication system of claim 45 or 46. wherein: 

.aid third transmission means of said service center transmits said positional information to said second co^v 

by adding accuracy data of that positiona. data, according to said number of agree- 

ment. 
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